Since the discovery of mirror neurons, there has been a great deal of interest in understanding the relationship between perception and action, and the role of the human mirror system in language comprehension and production. Two questions have dominated research. One concerns the role of Broca's area in speech perception. The other concerns the role of the motor system more broadly in understanding action-related language. The current study investigates both of these questions in a way that bridges research on language with research on manual actions. We studied the neural basis of observing and executing American Sign Language (ASL) object and action signs. In an fMRI experiment, deaf signers produced signs depicting actions and objects as well as observed/comprehended signs of actions and objects. Different patterns of activation were found for observation and execution although with overlap in Broca's area, providing prima facie support for the claim that the motor system participates in language perception. In contrast, we found no evidence that action related signs differentially involved the motor system compared to object related signs. These findings are discussed in the context of lesion studies of sign language execution and observation. In this broader context, we conclude that the activation in Broca's area during ASL observation is not causally related to sign language understanding.
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The relation between sensory and motor systems has become a topic of intense interest across several research areas. In work on motor control one important question is how sensory targets for action-e.g., the location, shape, size, and orientation of an object to be grasped-are transformed into motor plans and, conversely, how motor plans are used to generate sensory predictions of their consequences (Andersen, 1997; Kawato, 1999; Shadmehr and Krakauer, 2008; Wolpert, 1997) . In perceptual research there has been an effort to understand whether and how motor systems might participate in perception (D'Ausilio et al., 2009; Hickok, 2014; Meister et al., 2007) . In the conceptual knowledge domain embodied cognition approaches have asked whether motor systems play a role in action-related concepts (Boulenger et al., 2008; de Zubicaray et al., 2013; Gallese and Lakoff, 2005; Grossman et al., 2008; Grossman et al., 2008; Hauk et al., 2004; Hickok, 2015; Kemmerer, 2015) .
The discovery of mirror neurons in the macaque premotor cortex has helped fuel this interest, particularly with respect to the role of motor systems in perception and in conceptual knowledge representation. Mirror neurons are cells that fire in response to performing an action as well as to observing the same or similar action and they have been argued to form the "basis" of action understanding (Gallese et al., 1996; Rizzolatti and Craighero, 2004) as well as a host of other functions including empathy (Gallese, 2001) , autism (Gallese, 2006; Williams et al., 2001) , and language (Rizzolatti and Arbib, 1998; Rizzolatti and Craighero, 2004) . With respect to language, the topic of the present investigation, mirror neurons generated excitement about three hypotheses. One was that receptive speech functions rely on motor circuits located within the human mirror system (Gallese et al., 1996) , precisely in the manner suggested by Liberman's motor theory of speech perception (Galantucci et al., 2006; Liberman and Mattingly, 1985) . The second was that motor networks play a critical role in the representation of conceptual knowledge of actions (Pulvermuller, 2005; Pulvermuller and Fadiga, 2010) . And the third was that the proposed action understanding function of monkey mirror neurons provided a precursor to the evolution of language in humans (Rizzolatti and Arbib, 1998) , suggesting a manual gesture origin (Corballis, 2010 
